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[57] ABSTRACT 

A circuit which operates at the fixed timing and dis- 
criminates the control signal is provided and the timing 
pulse for demultiplexing is controlled in accordance 
with the discriminated control signal in the receiving 
part of the synchronized multiplexing system in which 
the basic signals are generated by inserting the control 
signal required for multiplexing on the frame structure 
of basic signal rate and the high level multiplexing sig- 
nal is formed by multiplexing such basic signals, thereby 
stable correspondence between the channel at the time 
of multiplexing in the sending side and the channel after 
the demultiplexing in the receiving side can be ensured. 

11 Claims, 6 Drawing Sheets 
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1 2 

after a latch circuit for demultiplexing based on such 

DEMULTIPLEXING DEVICE OF SYNCHRONOUS discrimination result 

MULTIPLEXING SYSTEM FIG. 1 is a frame structure of the basic signal. As 

-n... e j< r*:/\c indicated in this figure, the frame structure comprises a 

This is a continuation of copending application^) Ser. , ; \ . * . . ,rw „»a ™ 

xj rt m/ioon*) fiioH « prT TPR7 /m&d nn Aim il 5 control signal and information signal (D) and the con- 

a an one . supervisory signal, etc. 

ltiunm^AL ricj^u pj G 2 is an example of the structure of a synchro- 

The present invention relates to a multiplexing sys- 10 nized multiplexing device of the prior art. In the send- 
tern of PCM signals, and particularly to a synchronous ing sidej the particular multiplexing channel numbers 
multiplexing system to multiplex a basic signal in an are respectively written to the multiplexing control 
integer multiple of the basic signal rate. signal ID for the basic signal FB of respective channels 

BACKGROUND ART CHI, CH2, . . . , CHn in the discrimination signal writ- 

In the conventional multiplexing system based on an 15 ™% h, h, . . • . h of each* channel 'of the multiplex- 
asynchronous PCM hierarchy, it has been very difficult m S P 81 *- In thc P/S converting part 2, the basic signal of 
to directly extract desired signal from a multiplexed <»ch channel to which the multiplexing channel num- 
group signal and output it for transmitting and exchang- **» written is converted a serial signal from a paral- 
ing a broad band signal such as a video signal, because W signal to generate the multiplexing signal nFB. The 
the time slot of each signal in the multiplexed group 20 control part (CONT) ^3 controls the operattonbming ^of 
signal is not fixed. With spreading of the broadband respective portions of the multiplexing part. The multi- 
service network, it is now dLcussed to construct a syn- P 1 *™? "™ ™ the [^^Z^! 
chronous network using a high order PCM hierarchy to P** 2 18 ^ to the recelvm « slde throu « h the transmiS ' 

reduce the .influence of jitter, etc .Under *^<^»* 25 Tn the receiving side, the input multiplexing signal is 
it is also discussed to employ the synchronous multi- A , A ° „ . ' . . / A , r . t r 9 t . 

ii *uau u^uwu v p j j converted to a parallel signal from the serial signal by a 

c b ^ cs ^^% ofbr ° ad " s/P converting part 5 in the demultiplexing part, 
band ISDN (Integrated Services Digital Ne work) is * ^ tQ ^ ^ SR * ^ 

selected to several tens of M bps and the multiplexing ^ ^ $ ^ g . ^ m 

PCM hierarchy is set to an integer multiple of this basic 3Q latched m ^ ^ timing signa , of a 

rat ^; t . L - , . A • counter 7 to generate the basic signals CHI', CH2', . . . 

Since the multiplexing hierarchy is set to an integer CHn , ^ h ft d conversion . with such timing> 

multiple of the basic signal rate in this synchronous multiplexing channe i numbers of the basic signals of 

multiplexing system, an extra signal (such as frame syn- each channel do not always correspond to those in the 

chronization signal, control signal, etc.) is not inserted 35 sem j m g s \^ Ct 

in the unit of multiplexing. Therefore the control signal A multiplexing channel number discriminating part 
etc. which is required for multiplexing is prepared based (FSYNC, ID DET) 8, sets frame synchronization. For 
on the basic signal frame and the multiplexing is carried example, CHn' of particular channel and the multiplex- 
out by using such control signal region. Thereby, struc- ing channel number is also discriminated. A switch part 
ture of multiplexing part which is required to have high 40 9 i s then controlled and the sequence of basic signals of 
speed characteristic is very much simplified (can be respective channels is replaced so that the discriminated 
formed only by the parallel-to-serial (P/S) convertion, multiplexing channel numbers match the the intrinsic 
serial-to-parallel (S/P) conversion), and it is possible to multiplexing channel numbers of the pertaining chan- 
employ the structure which is just suited to high speed nc \ t Thereby, the output signal having the channel num- 
processing because it is enough to execute the frame 45 bers CHI, CH2, . . . , CHn correspond to the channel 
synchronizing processing and control processing of number at the time of multiplexing in the sending side 
channel switching part for multiplexing channel corre- can be obtained. 

spondence at the basic signal rate. Here, the channei Since the structure of synchronized multiplexing 

switching is carried out to set the correspondence of device indicated in FIG. 2 is intended to use the basic 

channels through the channel switching because the 50 signal as the pipe, in case a plurality of basic signal 

channel number at the time of multiplexing does not frames are used in concatenation, phase adjustment is 

always match the channel number after multiplexing necessary among a plurality of channels because the 

since the high speed multiplexing part has the function phase relation of respective channels does not always 

of only the P/S conversion, S/P conversion. match the phase relation before multiplexing. 

However, this structure does not result in any prob- 55 Namely, if three basic signals with a basic signal rate 

lem when service is provided at a rate under the basic of 50 Mbps are used in concatenation, for example, and 

signal rate, namely such structure is used as a pipe-line, a signal of 150 Mbps is transmitted, then the following 

but it probably generates a phase difference on the basic cases occur depending on the structure of a network, 

signal frame after the demultiplexing in the wide area 1. Three coupled basic signals are transmitted respec- 
service where a plurality of basic signal frames must be 60 tively by different routes and frame phase differences 

used in concatenation. Therefore, there is a need to are generated among the three basic signals due to path 

develop a synchronized multiplexing system which delay time differences; 

does not generate such a phase difference. 2. Even when three basic signals are transmitted by 

In the synchronous multiplexing system of the prior the same multiplexing transmission line, frame phase 
art, channel correspondence has been established by 65 difference is generated between the coupled basic sig- 

discriminating thc multiplexing control signal written in nals depending on the method of multiplex isolation, 

the basic signal frame after demultiplexing and control- The problem 1 can be solved ,by controlling the 

ling the channel switching part located immediately network so that the three basic signals are sent on the 
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same transmission line, However, the problem 2 cannot 
be solved by the conventional demultiplexing method. 

FIG. 3 is a time chart of demultiplexing in a conven- 
tional synchronous multiplexing device. An input data 
multiplexed in FIG. 3 generates the outputs sequentially 5 
with delay of a bit at the outputs SRI, SR2, . . . , SRn of 
the S/P converter 5. The latch part 6 latches these 
signals in accordance with a fixed timing signal PHI of 
a counter 7 to change the speed and isolate the signals to 
the basic signals CHI', CH2', . . . , CHn'. Since this basic 10 
signal does not correspond to the sending side in the 
channel number, the channels are replaced at the switch 
part 9 by discriminating the multiplexed, channel num- 
bers in order to set again the channel number correspon- 
dence. In this case, it is probable, as indicated in FIG. 3, 15 
that a phase difference of one bit is generated in each 
channel output 

Therefore, phase control is necessary among respec- 
tive channels coupled by inserting a function to give or 
eliminate delay of one bit in the output of a switch part. 20 
Otherwise, if a video signal is transmitted as the sending 
signal, it is also probable that MSB (Most Significant 
Bit) and LSB (Least Significant Bit) in a byte of an 
output signal may be replaced due to the difference of 
one bit. In this case, the reproduced information of 25 
image data becomes useless. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
demultiplexing device which does not require phase 30 
difference adjustment of data among the channels and 
channel replacement in a demultiplexing device when 
certain data is transmitted using a plurality of basic 
signal channels in a multiplexing system for multiplex- 
ing a basic signal frame with a signal rate equal to an 35 
integer time of the speed of the basic signal. 

It is another object of the present invention to sim- 
plify the processing which realizes synchronization and 
channel discrimination at a rate of respective basic sig- 
nals when isolating and latching a signal into basic sig- 40 
nals in a receiving side. 

Basically, in the present invention the basic signals 
are generated by inserting a control signal required for 
multiplexing in a frame structure of a basic signal rate. 
A high level multiplexing signal is formed by multiplex- 45 
ing such basic signals and a circuit operates at a fixed 
timing to discriminate the control signal. Timing pulses 
for demultiplexing are controlled in accordance with a 
discriminated control signal in the receiving part of the 
synchronous multiplexing system. Thereby stable cor- 50 
respondence in a channel multiplexed in the sending 
side and the channel after demultiplexing in the receiv- 
ing side can be ensured. 

In a modification of the present invention, the chan- 
nel synchronization is set between the basic signal dur- 55 
ing multiplexing in the sending side and the basic signal 
after demultiplexing in the receiving side by discrimi- 
nating the multiplexing channel number a particular 
channel and shifting the phase of a timing signal for 
demultiplexing so that such multiplexing channel num- 60 
ber matches the multiplexing channel number for the 
particular channel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a frame structure of the basic signals as the 65 
background of the present invention, 

FIG. 2 is a structure of synchronized multiplexing 
system of the prior art, 
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FIG. 3 is a timechart for the demultiplexing device of 
the synchronized multiplexing system of the prior art, 
FIG. 4 is a principle structure of a first embodiment 
of the demultiplexing device of the present invention, 

FIG. 5 is a detail structure of the first embodiment of 
the present invention, 

FIG. 6 is a timechart for multiplex isolation in the 
embodiment of FIG. 5, 

FIG. 7 is a structure of an embodiment of the timing 
control part of FIG. 5, 

FIG. 8 is a principle structure of a second embodi- 
ment of the demultiplexing device of the present inven- 
tion, 

FIG. 9 is a detail structure of the second embodiment 
of the present invention, 

FIG, 10A is an operation flowchart of multiplex iso- 
lation in the embodiment of FIG. 9, 

FIG. 10B is another embodiment of a part of the 
processing in the flowchart of FIG. 10A. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 4 is a principle structure of a first embodiment 
of the demultiplexing device of the present invention. 
Disclosed herein is a demultiplexing device in a syn- 
chronized multiplexing system in which a control signal 
including the multiplex channel numbers exists in a 
basic signal frame and the synchronized basic signals are 
multiplexed into a signal having a equal to an integer 
time of the rate of the basic signals. The device com- 
prises a serial/parallel converting means 11, a control 
latch means 12, a control signal discriminating means 
14, a timing control means 15 and a latch means 16 for 
demultiplexed signals. 

The serial/parallel converting means 11 converts the 
input multiplexing signal into a parallel signal from a 
serial signal and sequentially generates parallel signal 
outputs of multiplexing channels having different tim- 
ings. 

The control latch means 12 latches the signal of a 
particular channel from the output of serial/parallel 
converting means 11. 

The control signal discriminating means 14 discrimi- 
nates the multiplexing channel numbers of signals of a 
particular channel latched by the control latch means 12 
and detects a difference from the multiplex channel 
number to which the control latch means 12 is con- 
nected. 

The timing control means 15 generates a timing signal 
having a timing difference corresponding to the differ- 
ence of the multiplexing channel number for the latch, 
timing in the control latch means 12. 

The latch means 16 for demultiplexed signals gener- 
ates a number of basic signal outputs corresponding to 
the number of multiplexing channels by latching an 
output of the serial/parallel converting means 11 with 
the timing signal of timing control means 15. 

In the demultiplexing system of the present invention, 
control is carried out so that the channel number during 
multiplexing corresponds to the channel number after 
demultiplexing by discriminating the channel number in 
the basic signal frame of particular channel with an 
output obtained by latching a particular channel with a 
fixed timing in the control latch means. The channel 
number is compared with the particular channel num- 
ber to which the control latch means for control is 
connected and the latch circuit for demultiplexed sig- 
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nals is controlled in accordance with the difference the number of multiplexing channels by latching out- 

between the channel numbers. puts of the serial/parallel converting means 111 with 

The first embodiment of the present invention is ex- the timing signal of timing signal generating means 112. 

plained further with reference to the detail structure of The control signal discriminating means 114 discrimi- 

FIG. 5. In FIG. 5, 21 is a shift register; 22 is a control 5 nates the multiplexing channel number of the basic 

latch part; 23 is a counter circuit; 24 is a frame synchro- signal outputs of a particular channel of the latch means 

nization, multiplex channel number discriminating part; 113 for demultiplexed signals and detects a difference 

25 is a timing control part; 26 is a latch part for demulti- between the discriminated multiplexing channel num- 

plexed signals. ber and the multiplexing channel number corresponding 

FIG. 6 is a timechart for multiplex isolation in the 10 to the particular channel, 

embodiment of FIG. 5. Correspondence between the channel number at mul- 

A multiplexed input data is read into the shift register tiplexing and the channel number after demultiplexcan 
21 in accordance with the clock and thereby the outputs be established by controlling the phase a timing signal 
SRI, SR2, . . . , SRn which are each shifted by one bit provided by the timing signal generating means 112 in 
sequentially, are generated in parallel. The control latch 15 accordance with a difference of such detected multi- 
part 22 latches an output of a particular channel, for plexing channel numbers. 

instance, SRn in accordance with a fixed timing signal In the demultiplexing system of the present invention, 

PHI of the counter circuit 23 which counts up the clock control is carried out so that the channel number at 

and generates an output. The frame synchronization, multiplexing in the sending side corresponds to the 

multiplexing channel number discriminating part 24 20 channel number after demultiplexing. This is accom- 

establishes frame synchronization for the output of con- plished by discriminating the multiplex channel of the 

trol latch part 22 and discriminates its multiplexing particular channel after checking the basic signal of the 

channel number. particular channel after demultiplexing and establishing 

If me. discrimination result is a multiplexing channel the frame synchronization of such a basic signal. Then 
number k, it is shifted by k-n bits for the multiplexing 25 the phase of the timing signal is shifted in the timing 
channel number in the sending side. Therefore, the signal generating means for channel synchronization so 
timing control part 25 generates the demultiplex timing that such channel number matches the predetermined 
signal PHC which is shifted by k-n bits from the write multiplexing channel number corresponding to the par- 
clock in the shift register 21 for channel synchroniza- ticular channel as a result of comparing the channel 
tion and applies it to the latch part 26 for demultiplexed 30 number of a predetermined channel, 
signals. The latch part 26 for demultiplexed signals The second embodiment of the present invention is 
outputs basic signals CHI, CH2, , . . ,CHn having the further explained with reference to the detailed struc- 
channel numbers corresponding to the channel number ture of the demultiplexing device of FIG. 9. In FIG. 9, 
at the time of multiplexing in the sending side by execut- 121 is a shift register, 122 is a counter circuit for demul- 
ing a speed conversion after latching an output of the 35 tiplexing, 123 is a latch part for channel synchroniza- 
shift register 21 in accordance with PHC. tion, 124 is a frame synchronization part, 125 is a multi- 

FIG. 7 indicates an example of the structure of timing plexing channel number discriminating part, and 126 is 

control part 25, The decoder 25 1 decodes a counted a shift pulse generating part 

value sent from the counter circuit 23, while the selec- FIG. 10A is an operation flowchart for demultiplex- 
tor 252 generates the channel synchronization timing 40 ing in the embodiment of FIG. 9. 
signal PHC by selecting an output of the decoder 25 1 in The multiplexed input data is read into the shift regis- 
accordance with the multiplexing channel number dis- ter 121 in accordance with a clock which sequentially 
criminated in the frame synchronization, multiplexing generates parallel outputs SRI, SR2, .... SRn by shift- 
channel number discrimination part 24. Second embodi- ing the input one bit at a time. The counter circuit 22 for 
ment: 45 demultiplexing counts the clock and generates the tim- 
The principle structure of the demultiplexing device ing signal which has any phase among the sequentially 
of the second embodiment of the present invention is different timings equal to the number of multiplexing 
indicated in FIG. 8. In FIG. 8, a demultipexing device channels and repeats with the period of the input multi- 
in the synchronized multiplexing system in which a plexing signal. 

control signal including the multiplex channel numbers 50 The latch part 123 for channel synchronization gen- 
exists in the basic signal frame and the synchronized erates a number of basic signal outputs CHI, CH2, . . . 
basic signals are multiplexed into a signal having a rate , CHn corresponding to the number of multitplexing 
equal to an integer time of the rate of the basic signals. channels. Three output are generated through speed 
The device of the second embodiment comprises a se- conversion by latching outputs of shift register 121 with 
rial/parallel converting means 111, a timing signal gen- 55 the timing signal of the counter circuit 122 for demulti- 
erating means 112, a latch means 113 for demultiplexed plexing. 

signals and a control signal discriminating means 114. The frame synchronizing part 124 watches the basic 

The serial/parallel converting means 111 converts signal outputs of particular channel, for instance, the 

the input multiplexing signal into a parallel signal from channel CHn in the outputs of the channel synchroniza- 
a serial signal and sequentially generates parallel signal 60 tion latch part 123. Part 124 executes frame synchronic 

outputs of multiplexing channels having different tim- zation processing for frame synchronization using the 

ings. ' frame synchronizing signal F indicated in FIG. 4 (step 

The timing signal generating means 112 generates a S2 in FIG. 10A) and repeats the processing until frame 

timing signal having any phase of the sequentially dif- synchronization is established by checking whether the 
ferent timings in the number of multiplexing channels 65 frame synchronization is set or not (step S3 in FIG. 

and repeats in the period of input multiplexing signal. 10A). 

The latch means 113 for demultiplexed signals gener- When frame synchronization is set, the multiplexing 

ates a number of basic signal outputs corresponding to channel number discriminating part 125 discriminates 
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the multiplexing channel number of particular channel 
CHn (step S4 in FIG. 10A) and checks whether the 
discriminated multiplexing channel number is n or not 
(step S5 in FIG. IDA). When the discriminated multi- 
plexing channel number is n, it means the channel syn- 5 
chronization is set (step S6 in FIG. 10A) and the pro- 
cessing in the circuit of FIG. 9 is completed. 

On the other hand, if the discriminated multiplexing 
channel number is not n, the shift pulse generating part 
126 generates the shift pulse to shift, for one bit, the 10 
phase of timing signal in the demultiplexing counter 
circuit 122 (step 7 in FIG. 10A). Next, the frame syn- 
chronization part 124 and multiplexing channel discrim- 
inating part 125 are initialized, and the frame synchroni- 
zation process and multiplexing channel number dis- 15 
criminating process are repeated. Next it is determined 
whether the multiplexing channel number discriminated 
again is n or not (step S5 in FIG. 10A), when it is not n, 
the phase of timing signal is shifted for another one bit 
(step 7 in FIG. 10A), the same process is repeated until 20 
the discriminated multiplexing channel number be- 
comes n, and thereby channel synchronization is com- 
pleted. 

If the discriminated multiplexing channel number in 
the multiplexing channel discriminating part 125 is not 25 
n, the shift pulse generating part 126 a difference be- 
tween the cUscriminated multiplexing channel number 
and n, and the phase of timing signal in the counter 
circuit 122 for demultiplexing is shifted as much as the 
number of bits equal to such difference (step S7' in FIG. 30 
10B), thereby the channel synchronization may also be 
established. 

As explained previously, the present invention en- 
sures channel synchronizing of output basic signals 
having no phase deviation among the basic signals and 35 
respective channels are always multiplexed correctly in 
the sending side. Accordingly, demultiplexing can be 
realized stably even for broadband service in which a 
plurality of basic signals are used in comcatenation and 
in this case, the structure of device used can be simpli- 40 
fled and also be reduced in size. 

We claim: 

1. A demultiplexing device of a synchronous multi- 
plexing system which has a control signal including a 
multiplexing channel number in a basic signal frame, 45 
comprising: 

serial/parallel converting means, having an output, 
for converting an input multiplexed signal into 
parallel signals output via a plurality of multiplex- 
ing channel outputs having sequentially different 50 
time slots; 

control latch means for latching the parallel signal of 
a particular one of said multiplexing channel out- 
puts of said serial/parallel converting means at a 
predetermined timing; 55 

control signal discriminating means for discriminat- 
ing a multiplexing channel output number corre- 
sponding to said one of said multiplexing channel 
outputs and determining a difference between the 
multiplexing channel number of said control signal 60 
and the multiplexing channel output number; 

timing control means for generating a timing signal 
corresponding to the determined difference; 

demultiplexed signal latch means for latching the 
outputs of said serial/parallel converting means 65 
based on the timing signal and for generating out- 
puts corresponding to the number of multiplexed 
channel outputs. 
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2. A demultiplexing device of a synchronous multi- 
plexing system according to claim 1, wherein said se- 
rial/parallel converting means comprises a shift register 
which sequentially holds and shifts said input multi- 
plexed signal. 

3. A demultiplexing device of a synchronous multi- 
plexing system according to claim 2, wherein said con- 
trol latch means latches said control signal with a prede- 
termined timing signal generated by a specified clock in 
a receiving side of said device. 

4. A demultiplexing device of a synchronous multi- 
plexing system according to claim 1, wherein said tim- 
ing control means comprises a decoder and a selector, 
said selector selecting an output of said decoder in ac- 
cordance with the multiplexing channel output number 
discriminated by said control signal discriminating 
means and applying such output to said demultiplexed 
signals latch means. 

5. A demultiplexing device of a synchronous multi- 
plexing system which has a control signal including a 
multiplexing channel number in a basic signal frame, 
comprising: 

serial/parallel converting means, having an output, 
for converting an input multiplexed signal into 
parallel signals output via a plurality of multiplex- 
ing channel outputs having sequentially different 
time slots; 

timing signal generating means, having sequentially 
different timings, the number of different timings 
being equal to the number of multiplexing chan- 
nels, for generating a timing signal which repeats 
with the period of the input multiplexing signal; 

demultiplexing signal latch means for latching the 
output of said serial/parallel converting means 
with the timing signal of said timing signal generat- 
ing means and for generating outputs correspond- 
ing to the number of multiplexing channel outputs; 

control signal discriminating means for discriminat- 
ing a multiplexing channel number of a particular 
one of said multiplexing channels of said demulti- 
plexed signal latch means and for detecting a differ- 
ence between said discriminated multiplexing 
channel number and the multiplexing channel num- 
ber corresponding to said particular one of said 
channels, 

whereby a phase of said timing signal is controlled in 
accordance with said difference. 

6. A demultiplexing device of synchronous multiplex- 
ing system according to claim 5, wherein said serial/- 
parallel converting means comprises a shift register 
which sequentially holds and shifts said input multi- 
plexed signal. 

7. A demultiplexing device of synchronous multiplex- 
ing system according to claim 6, wherein said control 
signal discriminating means comprises a frame synchro- 
nizing part and a multiplexing channel number discrimi- 
nating part and wherein said control signal generating 
means discriminates the channel number among said 
basic signals after establishing synchronization of the 
basic signal of a particular channel. 

8. A demultiplexing device of synchronous multiplex- 
ing system according to claim 6, wherein said timing 
signal generating means is comprises: 

a counter circuit means for counting clock pulses 
using a specified clock signal supplied to said se- 
rial/parallel converting means and which gener- 
ates a latch pulse supplied to said demultiplexed 
signals latch means with a specified interval; and 
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shift pulse generating means for shifting a counting 
value of said counter circuit depending on the dis- 
crimination performed by said control sginal dis- 
criminating means. 
' 9. A demultiplexing device of synchronous multiplex- 5 
ing system according to claim 8, wherein a pulse gener- 
ated by said shift pulse generating means corresponds to 
one clock pulse supplied to the shift register of said 
serial/parallel converting means. 

10. A demultiplexing device of synchronous multi- 
plexing system according to claim 8, wherein a pulse 
generated by said shift pulse generating means corre- 
sponds to a number of clock pulses equal to said differ- 
ence of channel numbers discriminated by said multi- 15 
plexing channel . number discriminating part. 

11. A demultiplexer for demultiplexing a multiplexed 
basic signal frame, comprising: 

converting means, having a plurality of outputs with 
each of said plurality of outputs being assigned a 20 
multiplexing channel output number and one of 
said plurality of outputs being a control output, for 
converting an input multiplexed signal into a plu- 
rality of parallel signals, each of said parallel signals 
having a multiplexing channel number, and output- 25 
ting said parallel signals via said plurality of out- 
puts; 



control latch means, connected to said one of said 
plurality of outputs, for latching one of said parallel 
signals output from said control output at a prede- 
termined timing; 

discriminating means for determining the multiplex- 
ing channel number of the one of said parallel sig- 
nals output from said control output, comparing 
the determined multiplexing channel number with 
the multiplexing channel output number of said 
control output, and outputting a multiplexing chan- 
nel shift number corresponding to the difference 
between the multiplexing number of the one of said 
parallel signals output from said control output and 
the multiplexing channel output number of said 
control output; 

timing control means for generating a timing signal 
corresponding to said difference; and 

demultiplexed signal latch means, having demulti- 
plexed outputs with each output being assigned a 
demultiplexing channel output number, for latch- 
ing said plurality of parallel signals and outputting 
said plurality of parallel signals so that said multi- 
plexing channel number of each of said plurality of 
parallel signals corresponds to the multiplexing 
channel output number of said demultiplexed out- 
puts. 
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CERTIFICATE OF CORRECTION 

PATENT NO. : 4,977,558 

DATED : DECEMBER 11, 1990 

INVENTOR(S) : KAZUO IGUCHI ET AL. 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Col. 2, line 37, after "synchronization" insert — for the 

basic signal — . 

Col. 4, line 29, after "a" (second occurrence) insert 

— rate — . 

Col. 7, line 26, after "126" insert — obtains a — . 
Col. 8, line 63, "is" should be deleted". 
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Attesting Officer Commissioner of Paienis and Trademarks 
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